The form of the flow field in the subsonic and transsonic magnetosheath has received little attention sirice the proposal of a depletion layer adjacent to the magnetopause by Zwan and Wolf. Recently, observations of density enhancements just upstream of the magnetopause which have been interpreted as slow mode compressional fronts appear to contradict the earlier suggestions. In this paper we describe the reason for the formation of an upstream compressional front standing near the magnetopause, describe its form and geometry, and explain the likely ,relationship between the compression region and a depletion layer. The model accounts for the variation of density and magnetic field strength with radial distance from the magnetopause and makes predictions regarding the orientation and geometry of the fi'ont. In magnetohydrodynamics, the flow behind the bow shock is submagnetosonic but, except for fortuitous alignments of field and flow, the immediate postshock flow will be faster than the propagation speed of either of the two slower magnetohydrodynamic modes. As a result, as the flow reconfigures behind the shock, there remains the possibility that standing wave-like structures will appear in the flow. Mathematically, this means that certain physical quantities, which are normally combinations of field variables, will be governed by hyperbolic rather than elliptical equations in 
FLOW BEHIND THE BOW SHOCK
Behind the bow shock in a gas dynamic flow, the pressure varies smoothly to divert the postshock flow about the obgtacle. The situation is more complicated in magnetohydrodynamics. Let us first review the gas dynamic case. In gas dynamics, the mathematical difference between the governing eqaations for the flow upstream and downstream of the shock is critical (see, for example, a standard text such a• Morse and Feshbach [1953] ). UpStream of the shock in the supersonic flow, the governing equations are said tO be of hyperbolic for m and admit wave-like solutions. Informatio n concerning the obstacle is Carried by waves, but these cannot propagate upstream in the pre-shoek region. HenCe a steepcried front or shock forms, and it produces the transition to subsonic flow. In the subsonic region behind the shock, the governing equations are elliptical in nature, and a steady nonpropagating distribution of field and flow can be calculated which takes the flow smoothly around the obstacle. To lowest order in the (sonic) Math number (which must be less than 1) the downstream flow can be regarded as incompressible.
In magnetohydrodynamics, the flow behind the bow shock is submagnetosonic but, except for fortuitous alignments of field and flow, the immediate postshock flow will be faster than the propagation speed of either of the two slower magnetohydrodynamic modes. As a result, as the flow reconfigures behind the shock, there remains the possibility that standing wave-like structures will appear in the flow. Mathematically, this means that certain physical quantities, which are normally combinations of field variables, will be governed by hyperbolic rather than elliptical equations in [Coroniti, 1971; Swift, 1983] . Neither of these points is germane to our discussion here, because we will concentrate on the form of the flow without attempting any formal solution. Observationally, however, these facts could be important. In particular, it is worth noting that behind the point where the slow shock/front forms, one may expect field perturbations on scales comparable with the ion Larmor radius or ion inertial length. Henceforth we will ignore the distinction between front and shock and refer to the upstream boundary of the standing wave as a front.
As 
For the incompressible limit one assumes that Vs 2 >> V, on 2 (a condition that is more easily satisfied the more oblique the propagation is to the upstream field Bu; see (2) and (2')). The sketch in Figure 2 shows the polarization of field changes and flow changes for the incompressible high Vs2/Vt, n 2 limit. For oblique propagation, the incompressible limit is similar to the high [t limit, Vs 2 > Vn 2.
In the quasi incompressible flow case, the normal component of the flow change for slow mode waves, AUN, is much smaller than the change tangential to the front, AUT, The magnetic field will of course modify the Bernoulli flow unless it aligns strictly with the flow. In fact, in the plane illustrated in Figure 4 , provided the flow decreases as one moves radially towards the Earth, the field and velocity streamlines become ever more aligned as one moves away from the subsolar point as a consequence of the frozen-in field. The field strength will almost inevitably decrease along the streamline as will the gas pressure. In this way the outflow resembles a fast mode phenomenon rather than either of the other magnetohydrodynamic waves. In the absence of bumps or other irregularities on the magnetopause surface there is no reason to assume that any additional 
SUMMARY
In this paper, we considered the form of the flow within the magnetosheath and discussed the mechanisms that serve to adjust the flow to the boundary conditions that it must achieve at the magnetopause. Our arguments enable us to account for the coexistence of both density enhancements and density depletions in the near-Earth magnetosheath. Our explanation started with a description of the fronts that are formed if a point source radiates slow and intermediate mode waves into a flowing plasma. We described the orientations of the fronts and the types of changes that occur across them. Next we described how the solar wind flow is modified by the fast magnetosonic bow shock and within the magnetosheath in regions well away from the magnetopause. We pointed out that in this region where the magnetic field is not dynamically important, the flow can be diverted away from the obstacle but the field orientation cannot change independently of changes in the flow. As the magnetosheath flow approaches the magnetopause, both the flow velocity and the magnetic field must become aligned with the boundary. Perturbations carried by the magnetohydrodynamic (MHD) slow and intermediate mode waves can impose some of the required changes. We argued that such waves can affect the flow only in the regions near the magnetopause boundary because they propagate too slowly to move far upstream in the flow and because they are field guided. Invoking our earlier discussion of the formation of fronts by waves radiating from a point source, we explained why these restrictions lead to the formation of compressional fronts just upstream of the magnetopause. Behind the fronts, further flow adjustment is still needed in the immediate vicinity of the magnetopause. This final smooth evolution of the plasma properties can be described in terms of Bernoulli flow, and we argued that regions of density depletion develop as this flow adjusts to the boundary conditions. We then compared our results with observations of density and field structure in the near magnetopause regions of the magnetosheath and showed that they are in qualitative agreement with the principal features of the observations.
